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ABSTRACT
The purpose of this study was to investigate
the relationship between the key financial variables of
casino firms and their common stocks, and to examine the
risk features and the diversifiability of casino stocks.
The financial and stock return data for the period
1992-1994 in this study were obtained from the CD-ROM
database of the University of Nevada, Las Vegas and the
Center for Research in Security Prices (CRSP File) of the
Graduate School of Business, University of Chicago.

The

relationship between four financial variables (current
ratio, leverage ratio, asset turnover ratio, and profit
margin ratio) and the casino beta was tested by using a
cross-sectional multiple regression analysis.
The study found that asset turnover ratio was
negatively correlated with beta (i.e., a firm with high
efficiency has a low beta), but current ratio, leverage
ratio, and profit margin ratio were not significantly
correlated with casino betas.

The study also found that

92% of the total risk of casino firms between 1992 and 1994
was due to the unsystematic risk which is determined by

111
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firm-specific factors.

Therefore, the volatility of casino

stocks was primarily explained by each casino's unique
factors.
The findings of the study suggest that the systematic
risk of casino firms is related to the efficient management
of casino assets.

High efficiency leads to lower

systematic risk and hence the value of casino firms may be
enhanced.
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CHAPTER I
INTRODUCTION
In the United States, the decade of the 1990s is
clearly pivotal in terms of the expansion of the gaming
industry.

Some form of gaming is now legal in 48 of the 50

states with exception of Hawaii and Utah.

Until the late

1980s, casino businesses were limited to the State of
Nevada and Atlantic City in New Jersey.

However, casino

gambling has become readily available to all residents
throughout the nation since the appearance of riverboat
casinos on the nation's rivers in Iowa, Illinois, Indiana,
Louisiana, Mississippi and Missouri; the emergence of
small-stake casinos located in South Dakota and Colorado;
and the dozens of casinos situated on Indian reservations
across the United States.
The U.S. House of Representative gave final approval
in July 1996 to a measure that would create a nine-member
National Gambling Iwvact and Policy Coimission to
examine the rapid growth of the $40 billion-a-year U.S.
gaming industry and its impacts on American society (The
Washington Post, July 13, 1996) .

From 1982 to 1994, the
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amount of gross annual revenues of the casino industry has
risen approximately 266%, from $4.2 billion to $15.4
billion (International Gaming & Wagering Business, 1995,
Summer).

The measure was approved to respond to rising

public apprehension over the explosive growth of legal
gaming in the United states.

The major responsibility of

this commission is to study the economic and social impacts
of gaming and to report its findings to the Congress and
the president.
Casino gambling is now the largest and the fastest
growing sector in the gaming industry which includes casino
gambling, lottery, horse racing, and charity.

The most

extraordinary development in the gaming industry during the
1990s was that casino gambling overtook state lotteries in
the generation of gross gambling revenues in 1995 (LaFleur,
1996)

(see Table 1-1).

In 1995, casino gambling and video

gambling devices produced gross revenues of $16.3 billion
and $2 billion, respectively.

This phenomenal growth of

the casino industry is expected to continue with the 1996
openings of more mega-casino hotels in Las Vegas such as
Stratosphere Tower, Monte Carlo, and New York-New York, and
with the scheduled openings of new casinos in Mississippi
in the next few years.

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

Table 1-1. The Change of U.S Total Gross Gaining
Revenues (1993 to 1995)
($million)
Gambling

1995

% of

1993

% of

Sectors

Gross

Gross

Gross

Gross

Revenues

Revenue

Revenues

Revenues

Casino gambling

$16,375.0

42.9%

$10,937.0

37.6%

Lottery

14,252.2

37.3%

11,937.1

41.0%

Horse racing

2,6004.2

6.8%

2,802.1

9.6%

Charity

2,116.0

5.5%

1,938.6

6.7%

Video gambling

1,996.4

5.2%

700.2

2.4%

763.3

2.0%

683.3

2.3%

66.4

0.2%

86.0

0.3%

$38,174.3

100.0%

$29,097.5

100.0%

Greyhound
Jai Alai
Total

Note: Total may not be exactly 100 percent due to rounding.
Source: LaFleur's 1996 and 1994 World Gambling Abstract,
TLF publication, Inc.

According to Boushy (1993), there are several
significant factors which have contributed to the rapid
growth of the casino industry.

First, since late 1980, the

public's perception of the casino industry has changed.
Casino gambling has generally come to be accepted by people
as a form of interactive entertainment, not gambling for
money only.

Second, the casino industry is now largely

managed by the professional companies that are traded on
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stock exchanges.

In turn, these companies have been

overseen by the Securities and Exchange Commission (SEC)
and various state regulators.

Third, as a result of the

success of the state lottery business, many states in the
U.S are looking for new sources of revenues.

Finally, the

rapid growth of the casino industry is being fueled by the
easy accessibility to casinos for people throughout the
nation.
One approach to evaluating the development of an
industry is to examine the stock market behavior of those
companies in the industry which are publicly traded.

In

terms of risk, casino stocks are typically considered to be
risky securities due to the large fluctuation of these
stock prices versus the overall market.

Goodall (1994)

documented that the stock prices of casino industry were
more volatile than the market as a whole throughout a
twenty year period, 1973-1992.
There are several factors that may affect casino stock
prices.

For example, the continuing industry growth,

strong gaming win, high operating income, and high
predictability of cash flow in the casino businesses all
have positively influenced casino stocks prices
Thalmann & Co, 1996).

(Ladenburg,

However, there are also negative
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factors which influence casino stock prices.

Casino stocks

are especially susceptible to political regulation or
special events.

For example, in Summer 1995, a loss of $25

million paid to a single high roller in MGM casino
decreased its stock price the next day.

Such positive and

negative factors led to the high volatility of casino
stocks.

The volatility of prices on casino stocks in

comparison with that of S&P 500 are graphically illustrated
in Figure 1-1.
According to Mao

(1976), the value of a firm's common

stock depends on the benefits accrued to the shareholders
over time under conditions of uncertainty.

It is essential

that the financial executive of a hospitality firm must
control financial and business risk variables that affect
the company.

If a firm changes its financial and operating

decisions, these actions will affect the corporate return
and risk characteristics and the market risk (denoted by
beta) of its common stock can be expected to change (Breen
and Lerner, 1973).

Therefore, beta, the measure of the

market risk of a firm's common stock versus the overall
market, provides a link between corporate behavior and the
market value of a company's shares.

This theory has

motivated researchers to investigate the relationship
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between the financial variables of a firm and the beta of
its common stock.
Most previous studies on the relationship between
financial variables and beta have examined manufacturing
industries and revealed that some financial variables of a
firm have a significant relationship with the beta of its
common stock.

Previous researchers (Mandelker and Rhee,

1984; Breen and Lerner, 1973; Rosenberg and Makibeen, 1973;
Hamada, 1972; Beaver, Kettler, and Scoles, 1970) found that
higher leverage increases beta (i.e., a fizm with higher
leverage tends to increase the volatility of its earning
stream; hence, it increases the risk of its common stock).
On the other hand, higher profitability decreases the beta
(i.e., higher profitability tends to decrease market risk)
(Logue and Merville, 1972).
Same financial variables may have different impacts on
the beta for different industries.

The study of Logue and

Merville (1972) found that return on asset ratio was
positively correlated with beta in the auto and auto parts,
electronics and electrical supplies, and machinery
industries, but negatively correlated with beta in the
building and building-supplies industry.

Profit margin

ratio was found positively correlated with beta in the
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building, building-supplies, and machinery industries, but
it was negatively correlated with beta in the auto, auto
parts, and electronics-electrical supplies industries.
The casino industry has certain unique
characteristics in comparison with the manufacturing
industries.

The casino industry is not only labor/fixed

asset-intensive, but also service/entertainment-oriented.
In addition, the casino industry has used high levels of
borrowed capital to expand its market.

Therefore, the

relationship between financial variables and beta in the
casino industry may differ from that of manufacturing
industries.

Since previous empirical studies that

investigated the relationship between financial variables
and beta have never included hospitality firms as sample,
this study utilizes casino firms as sample and

provides

empirical evidence showing the relationship between
financial variables and market risk of casino firms for the
first time.

Purpose of the Study
The primary purpose of this study is to investigate
the relationship between the key financial variables of
casino firms and the betas of their common stocks.

In
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addition to its broad purpose, this study also investigates
the risk features and the diversifiability of casino
stocks.

In particular, the following six issues will be

examined by this study.
1)

What are the total risks (measured by the sum of
systematic risk and unsystematic risk) of casino
firms?

2)

What is the overall diversifiability of casino
stocks?

3)

Is there a significant relationship between
casino firms' liquidity and beta?

4)

Is there a significant relationship between
casino firms' leverage and beta?

5)

Is there a significant relationship between
casino firms' efficiency and beta?

6)

Is there a significant relationship between
casino firms' profitability and beta?

Problem Statement
Previous studies (Mandelker and Rhee, 1984; Breen and
Lerner, 1973; Rosenberg and McKibeen, 1973; Hamada, 1972;
Logue and Merville, 1972; Beaver, Kettler and Scoles, 1970)
that investigated the relationship between financial
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variables and beta have concentrated on manufacturing
industries.

They have found that leverage is positively

correlated with beta, but efficiency and profitability are
negatively correlated with beta.

The relationship between

liquidity and beta has not been conclusive.

However,

hospitality firms have never been included in previous
studies that have investigated the relationship between
financial variables and beta.
Compared with the manufacturing industries, the casino
industry has many peculiarities.

This study will focus on

the casino industry with the intention of providing
empirical evidence on the relationship between liquidity,
leverage, efficiency, and profitability and the market risk
(measured by beta) of casino stocks.

In addition, this

study will investigate the risk features of casino stocks
by examining their systematic risk, unsystematic risk, and
diversifiability.

Research Hypotheses
The following multiple regression equation is
formulated using a combination of four independent
variables and a dependent variable to investigate the
relationship between financial variables of casino firms
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and their betas.

Each coefficient (Ai) indicates an

individual parameter of a multiple regression equation.
Y = Ao + AiXi +

A2X2

+

A3X3

+

A4X4

+ Ei.

where :
Y = beta;
Xi = current ratio;
X 2 = leverage ratio;
Xs = asset turnover ratio;
X4 = profit margin;
Ei = the error about the regression line.
Based on the above multiple regression equation, the
following four null hypotheses will be tested.

The

rejection of the null hypothesis would imply that each
independent variable is statistically significant and
affects beta in a positive or negative manner.
Null Hypothesis 1 :
There is no significant relationship between
liquidity (measured by current ratio) and
beta.
Null Hypothesis 2 :
There is no significant relationship between
leverage (measured by leverage ratio) and
beta.
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Null Hypothesis 3 :
There is no significant relationship between
efficiency (measured by asset turnover ratio)
and beta.
Null Hypothesis 4 :
There is no significant relationship between
profitability (measured by profit margin ratio)
and beta.

Limitations of the study
This study will have the following limitations :
1)

The samples used in this study are limited to
the casino firms for which financial data were
available on the CD-ROM database of
University of Nevada, Las Vegas, and for which
the stock return data were available on the
Center for Research in Security Prices (CRSP)
tape.

2)

Casino companies with small market
capitalization traded on the small OTC market
exchange are excluded due to insufficient
financial and stock return data.
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Delimitations
The scope of this study is delimited by:

(1)

establishing a definition of the "casino industry" as a
group of firms that operate and own either land/waterbased casino(s) or casino hotel(s), or slot-routes whose
common stocks are publicly traded on the market; and (2)
using key financial variables that have been commonly used
by previous researchers in the financial literature.

Significance of the Study
First, this study provides empirical evidence on the
relationship between the financial variables of firms and
their betas in the casino industiy.

Second, the results

of this study shows the overall diversifiability of casino
stocks.

Finally, this study helps the potential investors

and financial managers of the casino industry understand
the risk profile of casino stocks.

Definition of Terms
1) Casino industry:

A group of firms that operate

and own either land/water-based casino(s) or casino
hotel(s), or slot-routes.

It also includes those
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companies in which a subsidiary operates casino(s) or
casino hotel(s).
2) Casino stock: A security representing an
ownership claim in a firm that operates a casino or
casino-hotel.
3) Beta :

The term "beta" is defined as a measure of

systematic (or market) risk of a firm's common stock.
It measures the sensitivity of the financial asset's
return to the change in return on the overall market
portfolio.
4) Characteristic line: A regression line that
shows a linear relationship between the rate of
return of a security or portfolio and the
corresponding rates of return of the overall market
portfolio.

The slope of this line is used as the

estimated beta.
5) Capital asset .pricing model (CAPM) :

An equation

that shows the equilibrium relationship between the
expected rate of return on a security and its beta
where the expected rate of return on security is a
function of the risk-free rate and a security's
systematic risk.
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6) Security market line:

A line that shows the

relationship between expected returns and betas for
all portfolios and securities under CAPM.
7) Diversification ; An investor's action that
combines the various securities in the portfolio
instead of the choice of few securities for his/her
investment.
8) Diversifiability: A measure of the portion of the
risk that can be eliminated by diversification.

It

is measured by dividing unsystematic risk by total
risk of a firm's common stock.
9) Total risk:

The term "total risk" is defined as

the risk that is decomposed into systematic risk and
unsystematic risk.

It is measured by the variance of

the stock return.
10) Systematic risk :

It is defined as the risk that

results from factors that affect the stocks of all
companies.

It is the part of a security's total risk

that cannot be eliminated through an investor's
diversification.
11) Unsystematic risk:

It is defined as the risk

that results from factors that are unique to a
particular firm.

It is the part of a security's
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total risk that can be eliminated by an investor's
diversification.

Organization, of the Study
This study is designed to investigate the relationship
between key financial variables of casino firms and the
betas of their stocks, and to examine the risk features and
the diversifiability of casino stocks.

In Chapter I, the

problems, purposes, and delimitations are presented with a
brief explanation of the relationship between financial
variables and beta.

Also, research hypotheses are

formulated and terms are defined.

Chapter II reviews the

literature relating the purpose of the study.

Chapter III

introduces the research methodology employed in this study.
Chapter IV reports the findings of the empirical
investigation and analyzes the results.

Finally, Chapter V

summarizes test results and gives suggestions for further
research.
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CHAPTER II
REVIEW OF LITERATURE
Introduction
In an attempt to provide adequate background
information and a better understanding of the relationship
between return and risk, the measures of risk and
diversifiability, and the relationship between financial
variables and beta, this chapter includes the following
topics :
1.

Capital asset pricing model

2.

Security market line

3.

Single-index model vs. Market model

4.

Characteristic line and beta

5.

Decomposition of variance : systematic risk and
unsystematic risk

6.

Measure of diversifiability

7.

Empirical study of the relationship between the
financial variables listed below and beta
A.
B.
C.
D.

Liquidity
Financial leverage
Efficiency
Profitability
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8.

Differences of the relationship between financial
variables and beta among different industries

9.

Summary-

Capital Asset Pricing Model (CAPM)
The Capital Asset Pricing Model which was
independently developed by Sharpe (1964) and Lintner (1965)
describes an equilibrium relationship between the expected
return on a security and its systematic risk measured by
the beta coefficient.

The beta is denoted by the symbol 3

and is defined as an index of systematic risk.

In CAPM,

beta is the only security-specific parameter that affects
the expected return on a security.

The model suggests that

if markets are in equilibrium, the expected rate of return
on a security is the sum of the risk-free rate and the risk
premium, where the risk premium is the product of the
market price of risk and a security's systematic risk
(Haugen, 1995).

The model is symbolized as follows:
Ri = Rf + (Rjn - Rf) 3i

(2.1)

where :
Ri is the expected return on the ith security;
Rf is the risk-free rate of return;
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Rm is the expected rate of return on the market
portfolio;
3i is the measure of systematic risk on ith security.

The Security Market Line (SML)
The capital asset pricing model can be graphically
illustrated by the security market line that visualizes the
the relationship between beta and the expected rate of
return, given the market risk premium (Rm -Rf)

(Haugen,

1995; Radcliffe, 1994; Brigham, 1992; Moses and Cheney,
1989; Bodie, Kane, and Marcus, 1989; Levy and Sarnat,
1984) .

Since the term

(Rm

-

R f)

is a constant at a

specific point in time and does not vary from one security
to another, the expected return

Ri

on security i is given

as a linear function of its systematic risk (3i) , where the
slope of this line is
shown in Figure 2-1.

Rm

-Rf

and vertical intercept is

Rf

as

Also, because the security market

line depicts the equilibrium return-beta relationship,
"fairly priced assets" would be plotted exactly on the SML
(i.e., their expected returns are commensurate with their
risk)

(Haugen, 1995).
If 3i is equal to zero, the security has no systematic

risk and therefore the average return on this security is
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equal to the risk-free rate.

If Pi is equal to one, it

indicates that the systematic risk on the stock is equal to
the risk of the overall market portfolio.

By the

definition, the market portfolio itself has a beta of 1.0
since it is completely covariated with itself.

Levy and

Sarnat (1984) and Van Horne (1989) define stocks with Pi
greater than one as aggressive stocks (for this group,
Ri >

R m)

and stocks with

(for this group,

Ri

<

Rm)

pi

less than one as defensive stocks

.

If a stock has a negative

is expected to yield a return smaller than

Rf.

Pi,

it

In Figure

2-1, the security market line

thatrepresents the

relationship between the beta

of a security and its rate of

return is graphically illustrated.

Single-Index Model vs. Market Model
As a pioneer of modern portfolio theory, Markowitz
(1952) introduced the Markowitz model that tells us how to
obtain the maximum return possible for any level of
portfolio risk.

However, because his model requires an

estimate of the covariances between all pairs of available
securities, it is not appropriate when dealing with a
larger number of securities

(Haugen,1995).

Therefore,

William Sharpe (1963) revised the Makowitz model and
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Figure 2-1. Security Market Line

Security market
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0
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Source: Levy and Sarnat (1984). "Portfolio and Investment:
Theory and Practice, p.424
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developed a single-index model for portfolio variance that
is capable of dealing with a large population of stocks.
The single-index model assumes that all covariances
between stocks are due to a common covariance with the
market.

It means that the co-movement between stocks is

due to a single common influence or index.

There are no

effects beyond the market (e.g., industry effects)
account for co-movement between securities.

that

In the single

index model, when the market goes up (as measured by any of
the widely available stock market indexes) , most stocks
tend to increase in price, and when the market goes down,
most stocks tend to decrease in price (Elton & Gruber,
19 95).

The measure of this correlation is obtained by

relating the return on a stock to the market index.

The

return on a stock in the single-index model can be written
as :
Ri

= « i + P i Rin +

ei

(2.2)

where :
Ri is the rate of return on ith security;
Rjn is the rate of return on the market portfolio;
ei is the error about the regression line;
Pi is the estimate of ith security's beta;
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ai is the estimate of the vertical intercept of
the security i.
According to Haugen (1995), the single-index model
implicitly assumes that two types of events influence the
variability in a stock's rate of return.
event are called

Macro-Events" .

The first type of

An unexpected change in

the rate of inflation, a change in the Federal Reserve
discount rate, or a change in the prime rate of interest
are examples of macro events.

Macro events affect all

firms' stock prices and the rates of return on individual
securities.

These events are explained by the slope of the

characteristic line (Haugen, 1995).
Another type of events are called

Micro-Events" .

These events affect an individual firm, but they have no
generalized impact on other firms.

Some examples of micro

events include the discovery of a new product, a strike of
company employees, fire damage or the resignation or death
of a key person in a particular firm.

Because micro events

are assumed to have no effect on other firms, they have no
effect on the value of the market portfolio or its rate of
return.

However, they do affect the rate of return on the

individual stock.

In a characteristic line, micro-events
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are explained by the appearance of residuals or deviations
from the line (Haugen, 1995).
In reality, return on a security is measured by the
market model

(Elton and Gruber, 1995).

Since the single

index-model has an assumption that all covariances between
stocks are due to a common covariance with the market, it
is not appropriate when measuring the actual return on a
security. Since the market model does not have the
assumption that all covariances between stocks are due to a
common covariance with the market, it does not lead to the
simple expression of portfolio risk that arises under the
single-index model

(Elton and Gruber, 1995).

The market

model suggests that there are additional effects beyond the
market that account for co-movement between securities .
However, the discussion of estimating beta is equally
applicable whether discussing about the market model or the
single-index model.

Characteristic Line (CL) suid Beta
The relationship between the rate of return on a
security i (denoted by Ri) and the rate of return on a
market portfolio (denoted by

Rm)

is explained by the

characteristic line (Haugen, 1995; Radcliffe, 1994;
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Brigham, 1992; Moses and Cheney 1989; Van H o m e ,

1989) .

The characteristic line describes the return which the
stock can be expected to produce, as compared to the
market's rate of return.

It is also described by the line

of best fit which minimizes the sum of the squared vertical
distances from the line for each of the ordered pairs of
the return on a firm's security and the return on a market
portfolio (Haugen, 1995; Moses and Cheney, 198 9; Bodie,
Kane, and Marcus, 1989).
Since the characteristic line is a straight line, the
line can be described by its slope and the point at which
it passes through the vertical axis (its Y-intercept).

The

slope of the characteristic line is commonly referred to as
the stock's beta and is denoted by the symbol p.

The slope

or beta indicates the degree to which the stock responds to
changes in the return produced by the overall market.
A value-weighted market portfolio such as the S&P 500
index, the NYSE index, or the NASDAQ composite indexes are
commonly used as the market portfolio index (Radcliffe,
1994; Reilly, 1994) .

These market portfolios contain a

representative sample of all stocks, with each industry
weighted in accordance with the overall market.
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Researchers (Haugen, 1995; Van H o m e ,
Samat,

1989; Levy and

1984) have explained the concept of a

characteristic line by suggesting the possibility of
classifying firms by their risks.

For example, if stocks

have a beta greater than one (P > 1), they are classified
as aggressive (risky) stocks since they go up faster than
the market in a bull market (rising market), but fall
faster in a bear market (falling market).

However, if

stocks have a beta less than one (P < 1), they are
classified as defensive (non-risky) stocks since their
returns fluctuate less than the market as a whole.
Finally, if stocks have a beta equal to one, they are
classified as neutral stocks since they fluctuate along
with the market.

According to Levy and Sarnat (1984), the

price of "an ideal stock or portfolio" goes up faster than
the market portfolio in a bull market and goes down more
slowly than the market portfolioin a bear market.

The

behavior of an ideal stock which combinesthe desirable
properties of both a defensive and an aggressive stock is
illustrated in Figure 2-2.
In order to apply the Capital Asset Pricing Model,
the beta should be estimated.

Although the beta might be

estimated solely on the basis of subjective belief, it is
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Figure 2-2. The Behavior of Ideal Stocks

R,

B eta= 1

‘Ideal” stock

Bear market

Bull market
R/n

Source: Levy and Sarnat (1984). "Portfolio and Investment:
Theory and Practice, p. 433
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common to use past return data to estimate the beta of a
common stock (Haugen, 1995; Levy and Sarnat, 1984; Breen
and L e m e r ,

1973) .

Elton and Gruber (1995) pointed out

that a beta estimated by historical return data measures
the response of a firm's stock to market movement very
well, but this estimated beta only reflects changes in the
size or the importance of a firm's characteristics after a
long time has passed.

Therefore, Levy and S a m a t

(1984)

suggested that observed historical relationship between the
rate of return on a given security and the rate of return
on the market portfolio should be modified to estimate a
firm's future beta.

Theoretically, the beta, denoted by

3i, is computed by the following formula:
Pi

= Cov

(Ri,

Rm)

/

(2.3)

where :
Cov

(Ri,

Rm)

is the covariance of the rate of return

on the ith security and the rate of return of the
market as a whole.
(jRm^ is the variance of the market portfolio.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

29

Decomposition of Variâmes : Systematic risk and Unsystematic
Risk
The single-index model Equation 2.2 is used to derive
the measures of systematic, unsystematic risk, and total
risk of a security or portfolio (Haugen, 1995; Radcliffe,
1994; Bodie, Kane, and Marcus, 1989; Moses and Cheney,
1989; Levy and Samat,

1984) .

By taking the variance of

both sides of Equation 2-2, Equation 2-4 is obtained.

The

Equation 2-4 shows that the total risk of a security is
measured by its variance and can be decomposed into
systematic risk and unsystematic risk.

The variance of a

security is described by a combination of the movement of
the security along its characteristic line and its
deviations from that same line (Haugue, 1995).
Total risk = Systematic risk + Unsystematic risk
or
aP =

+ Oe^

(2.4)

where :
aP is the variance of return on security i;
Pi is the beta of security i (or sensitivity of i's
return to market return);
is the variance of market portfolio;

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

30

Qe^ is the variance of a security's random residual
error return.

The systematic risk of a security or a portfolio
depends on the portfolio beta and is calculated by the
product of two terms,

and Om^.

This risk persists

regardless of the extent of portfolio diversification since
it is caused by events that affect all securities.

The

systematic risk measures how sensitive a security's returns
are to the events that affect all stocks.

The sensitivity

of a firm's security is captured by measuring its beta.
For a well-diversified portfolio,

its systematic risk would

be an appropriate measure of risk since the unsystematic
risk is eliminated by diversification (Gu, 1994).
The unsystematic risk of a security or a portfolio is
expressed by Oe^.

This risk accounts for uncertainty about

a security's return that are not related in any systematic
way to other securities.

Since the unsystematic risk is

totally independent of returns on other securities, it is
not related to market movement.

As a result, this

unsystematic risk can be eliminated by diversifying the
securities (Radcliffe, 1994) .

Figure 2-3 illustrates the

impact of diversifying a portfolio by adding randomly-
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Figure 2-3. Diversification and Portfolio Unsystematic Risk
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Source: Moses and Cheney (1989). “Investments: Analysis, Selection
& Management, p. 144
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selected securities to the portfolio.

As Figure 2-3

illustrates, as more and more securities are combined into
a portfolio, variance of the portfolio returns decreases
because of the diversification effect on the firm's
specific-risk.

Measure of Diversifiability
According to Levy and Sarnat (1984), the
diversifiability of a security or a portfolio can

be

measured by the ratio of unsystematic risk to total risk
(oe^ /oi^) . The ratio Oe^ /aû- is bounded between 0 and

1.

If this ratio is 0 for a given security, its diversifiable
risk has been eliminated so that further diversification
cannot reduce risk.

It means that its unsystematic risk is

0 and only the systematic risk exits.

On the other hand,

if the ratio is positive for a given portfolio, further
diversification is desirable to eliminate the remaining
unsystematic risk.

Empirical Study on the Relationship Between Financial
Variables and Beta
Under CAPM, beta is defined as an index of systematic
risk which is the parameter that only affects the expected
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return on a security.

The CAPM specifies that a company's

risk premium (its expected return less the risk-free rate)
is proportional to the risk premium of the market as a
whole.

The capital asset pricing model

[Ri =

Rf

+

(Rm -

Rf )

3i] can be transformed to the following equation to show
the relationship between a company's risk premium and the
risk premium of the market.
Ri

-

Rf

=

(R m

-

Rf )

3i

(2 . 5 )

Under this assumption of the capital asset pricing
model, if a firm changes its financial or operating
decisions, the market estimates that these actions will
affect the return of a firm and risk characteristics of its
stock, and beta is expected to change (Breen and Lerner,
1973).

Therefore, the beta provides a link between

corporate behavior and the market risk for a firm's shares.
This theory has motivated many researchers to
investigate the relationship between a firm's financial
variables and the beta of its stock.

Although a variety of

financial variables have been selected by previous
researchers in this area of study, this study,
nevertheless, will focus on the four key financial
variables listed below that were commonly used in previous
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studies:

(1) liquidity,

(2) financial leverage,

(3)

efficiency, and (4) profitability.

Liquidity
The ability of a hospitality firm to meet its current
obligations is important in evaluating its financial
position (Schmidgall, 1990) .

Although there are a variety

of measures of liquidity of a firm, the current ratio has
been commonly used by previous researchers.

Current ratio

has performed somewhat erratically in past empirical
studies that investigated the relationship between
liquidity and beta.
The first attempt investigating the relationship
between the current ratio and beta was conducted by Beaver,
Kettler, and Scoles (1970).

In their study, simple

correlation analysis was used to track the relationship
between current ratio and beta.

Beta was estimated for 307

firms over 1947-56 and 1957-65 period.

The study indicated

that current ratio was statistically significant and
negatively correlated with beta in the first subperiod.

In

the second subperiod, current ratio was negatively
correlated with beta, but was not statistically significant
at the .05 significance level.

Their study indicates that
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there may be a negative relationship between liquidity and
the beta.

In other words, a firm with high liquidity is

considered to be less risky than one with low liquidity.
The empirical results of Pettit and Westerfield
(1972) and Logue and Merville (1972) did not agree with the
result of Beaver, Kettler, and Scoles (1970).

Pettit and

Westerfield (1972) conducted simple regression analysis to
examine the relationship between the current ratio and beta
and found that the current ratio did not affect beta.
Logue and Merville (1972) tested a sample of 287 industrial
firms which were members of the Fortune 500 for correlation
between current ratio and beta by multiple regression
analysis for the time period 1966-1970.

They used a

multiple regression analysis because simple regression
analysis does not provide a good indication of the
relationship between certain types of financial variables.
Their studies showed that the current ratio was positively
correlated with beta, but was not statistically significant
at .05 level.

Financial Leverage
Financial leverage is commonly used when the rate of
return on investment exceeds the cost of the debt to
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finance an investment (Schmidgall, 1990).

According to Chu

(1986), as the leverage of a firm increases, its
shareholders are subjected to increased risk including
increased variability in annual returns.

Previous

researchers have used a variety of measures that represent
the firm's financial leverage.

In the previous studies on

the relationship between financial variables and beta,
financial leverage was measured by the ratio of total
liabilities to total assets (Beaver, Kettler, and Scoles,
1970), the ratio of short-term liabilities to total assets
(Logue and Merville, 1972), the ratio of long-term debt to
total assets

(Logue and Merville, 1972), and the ratio of

debt to equity (Breen and Lerner, 1973; Pettit and
Westerfeld, 1972).
The results of empirical studies of Mandelker and Rhee
(1984), Melicher (1974), Rosenberg and McKibeen (1973),
Hamada (1972), and Beaver, Kettler, and Scoles (1970)
showed that financial leverage is a significant financial
variable that positively affects beta.

In their studies,

the beta and financial leverage were described by a linear
relationship.
The first examination of the relationship between
leverage ratio and beta was conducted by Beaver, Kettler,
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and Scoles (1970) .

Their study indicated that leverage was

positively correlated with beta.

Hamada (1972) tested 3 04

firms over the 1948-67 period by comparing leveraged firms
with "adjusted" betas modified to reflect all equity
capital structures of these firms.

He also found that

financial leverage has a significant positive impact on
beta.

Logue and Merville (1972) concluded that both

measures of leverage (short-term liabilities to total
assets and long-term liabilities to total assets) were
significant financial variables that positively affect
beta.

Breen and Lerner (1973) employed data from 1,400

companies for the period 1965-1970 to test the correlation
of beta and debt to equity ratio.

They supported the idea

that the debt to equity ratio is positively correlated with
beta through their empirical findings.

In addition,

Mandelker and Rhee (1984) provided the empirical evidence
that regression coefficient of financial leverage is
positively associated with the beta of common stock.

Their

study was based on a sample of 225 manufacturing firms
during the period 1957 to 1976.
Different from the above empirical results, Melicher
(1974) revealed that beta and financial leverage were
described by a nonlinear relationship.

He concluded that
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as financial leverage is increased, beta changes at an
increasing rather than constant rate.

Efficiency
The significant impacts of efficiency on beta were
supported by the empirical study of Logue and Merville
(1972).

In their study, two multiple regression models.

Model A and Model B, were formulated to investigate the
relationship between financial variables and beta.

Asset

turnover ratio which represents a firm's efficiency was
used as one of eight independent variables in Model A.

The

asset turnover ratio for 287 industrial firms was derived
by dividing total sales by total assets.

In their study,

asset turnover ratio was found to be a significant variable
that affected beta negatively.

Profitability
The relationship between the profitability of a firm
and beta was also investigated by Logue and Merville
(1972) .

Profit margin ratio and return on assets were used

as the measures of the profitability of a firm and were
used as independent variables in Model A and Model B,
respectively.

Model B included seven financial variables
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since return on asset was a product of asset turnover and
profit margin.

Their study found that the coefficients of

profit margin in Model A and of the return on assets in
Model B are statistically significant in each multiple
regression model.

The signs associated with the

profitability measures (profit margin ratio in Model A and
return on asset in Model B) were negative.

The results of

their study suggested that a f i m with a high profitability
has a low beta.

Differences of the Relationship Between Financial Variables
and Beta Among Different Industries
Melicher (1974) pointed out that the relationship
between financial variables and beta may differ across
industries.

Logue and Merville (1972) examined four

industry groups (Autos and Auto Parts, Building and
Building Supplies, Electronic and Electrical Supplies, and
Machinery) to compare the relationship between beta and
financial variables of different groups.

In their study,

the sample size of each industry ranged from 20 to 26
firms.

The study employed five independent variables in

the multiple regression model for each industry.

Those

variables were short-term liabilities to total assets.
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long-term liabilities to total assets, payout ratio, return
on assets, and percentage growth in total assets.

The

results of their study indicated that the signs of long
term liabilities to total assets were homogeneously
positive in each of the four industry groups, but the signs
of other independent variables were not homogeneous in each
of these industry groups.

Summary
The total risk of a security or portfolio is measured
by the variance of its return.

The variance is decomposed

into systematic risk and unsystematic risk.

Beta is

defined as the measure of systematic risk of a security or
portfolio and is estimated by the slope of the regression
line of a security's return (dependent variable) and the
return on the market portfolio (independent variable).
Most past empirical studies have employed multiple
regression analysis to investigate the relationship between
financial variables and beta.

Those studies generally

indicate that the leverage of a firm is positively
correlated with beta, while efficiency and profitability of
a firm are negatively correlated with beta.

However, the

relationship between liquidity and beta is inconclusive.
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It is suggested that the relationship between financial
variables and beta differs by industry.
The relationship between beta and financial variables
of the hospitality industry has never been examined by the
previous studies.

An investigation of this relationship

for the casino industry will provide valuable empirical
evidence on the relationship between beta and financial
variables from the entertainment industry.
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CHAPTER III
DATA AMD METHODOLOGY
Introduction
The purpose of this study was to investigate the
relationship between key financial variables of casino
firms and the betas of their common stocks and to examine
the risk features and diversifiability of casino stocks.
This chapter introduces and explains the research
methodology and the data collection procedure used in the
study.

In particular, the chapter is organized as follows

1.

Data collection procedure

2.

Composition of sample firms

3.

Time frame of the study

4.

Estimation of beta

5.

Measure of risk features, diversifiability, and
effects of diversification

6.

Measure of financial variables

7.

Partial correlation test in the multiple
regression model

8.

Multiple regression for testing the relationship

42
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Data Collection Procedure
The data for financial variables of casino firms used
in this study were taken from the CD-ROM database of the
University of Nevada, Las Vegas.

This database provides

financial information of each firm's balance sheet, income
statement, and cashflow statement during the period 19921994.

Four financial ratios (current ratio, leverage

ratio, asset turnover ratio, and profit margin ratio) that
represent liquidity, leverage, efficiency and profitability
of a fiirm, respectively, were calculated based on those
financial data.

These ratios were used as financial

variables (independent variables)

in the multiple

regression model formulated in Chapter I.

Most sample

firms in this study did not pay dividends to their
stockholders due to rapid expansion of firms during the
period 1992-1994.

Therefore, the returns for stockholders

of these companies are represented by the changes of their
stock prices.
Weekly returns for the sample firms, defined as the
percentage changes of firms' stock prices, were drawn from
a file of stock returns of the Center for Research in
Security Prices (CRSP file) of the Graduate School of
Business, University of Chicago.

Also, the equally
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weighted weekly return of New York Stock Exchange (NYSE)
stocks was collected from the CRSP File.

The return on

market portfolio was measured by the changes in the NYSE
index.

Generally, previous studies have looked at more

than five years of monthly stock return data to examine the
relationship between the financial variables and beta.
However, this study has used three years of weekly return
data because monthly return data was not available.

Composition of Sample Firms
The firms for this study were drawn from the firms
that operate and own either land/water-based casino(s) or
casino hotel(s), or slot routes.

The choice of casino

firms was due to the author's personal interest in the
casino industry and the fact that the casino industry is
one of the fastest growing industries in the U.S.

Due to

the insufficient financial or return data, some casino
firms with small capitalization traded on the small OTC
market are not included in the sample for this study.
Also, this study does not include the companies whose
common stocks have not been traded on the market since 1995
due to mergers.

Thirty-five casino firms with complete

financial and stock return data between 1992 and 1994 were
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selected as the final sample for the study.

The sample

firms are listed in Table 3-1.

Time Frame of the Study
This study covered the three-year period 1992-1994
because many new casino companies such as Hollywood Casino
Resort, Station Casinos, Harvey's Casino Resorts, Boyd
Gaming Corporation either were established or went public
after 1991.

Also, the short-time period was chosen because

the financial and stock return data of many of these casino
firms were only available since 1992.

This approach may be

particularly appropriate for the measurement of financial
variables since a firm's yearly financial ratios tend to
fluctuate over a long-term period (Barton, Hill, and
Sundaram, 1989) .

Estimation of Beta
Betas were estimated for the 35 individual casinofirms by measuring the slope of the characteristic line
that relates the weekly rates of return on casino stocks
(Ri) to the weekly rate of return on NYSE Index from
January 1992 to December 1994.

The estimated beta of each
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Table 3-1.

Sample Firms Selected for the Study
Cos^any

Stock Symbol

1.

Players International Inc.

PLAY

2.

Rio Hotel & Casino Inc.

RIOH

3.

American Casino Enterprises

ACES

4.

Hollywood Park Inc.

HPRK

5.

Santa Fe Gaming Corp.

SGM

6.

Aztar Corp.

AZR

7.

Grand Casinos Inc.

GND

8.

Casino America Inc.

CSNO

9.

Boomtown Inc.

BMTN

10 . Casino Magic Corp.

CMAG

11. President Riverboat Casinos Inc.

PREZ

12 . Argosy Gaming Co.

ARGY

13 . Blackhawk Gaming & Development

BHWK

14 . Hollywood Casino Corp.

HWCC

15 . Station Casino Inc.

STCI

16 . Primadonna Resort Inc.

PRMA

17. Monarch Casinos & Resort Inc.

MCRI

18 . Casino Resource Corp.

CSNR

19 . Alpha Hospitality Group

ALHY

20. Century Casinos Inc.

CNTY

21. Ameristar Casinos Inc.

ASCA

22 . Anchor Gaming Inc.

SLOT

23 . Boardwalk Casinos Inc.

BWLK

24 . Sands Regent

SNDS
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Continued
Company

Stock Symbol

25. MGM Grand Corp.

MGG

26. Hilton Hotels Corp.

HLT

27. Caesars World Inc.

CAW

28. Pratt Hotel Corp.

PHC

2 9. Showboat Inc.

SBO

30. Bally Entertainment Corp.

BLY

31. Mirage Resort Inc.

MIR

32. Circus Circus Enterprises Inc.

CIR

33. Resort International Inc.

RT

34. Boyd Gaming Corp.

BYD

35. Harvey's Casino Resorts.

HVY
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firm was used as the dependent variable in the multiple
regression equation that was established to investigate the
relationship between the key financial variables and beta.

Measure of Risk Features, Diversifiability, and Effects of
Diversification
The risk features of a casino firm were investigated
by examining the estimated beta, systematic risk,
unsystematic risk, and diversifiability of its stock.
Equation 2-4 in Chapter II developed by taking the variance
of both sides of single-index model equation was used to
calculate systematic risk, unsystematic risk, and total
risk.

Diversifiability of a firm's stock was measured by

dividing the unsystematic risk by the total risk of its
common stock.
According to Radcliffe (1994), increasing the number
of securities in the portfolio by using a random-selection
process will substantially reduce portfolio risk.

A number

of studies (Radcliffe, 1994; Moses and Cheney, 1989;
Whitmore, 1970) documented that adding fifteen to twenty
stocks to the portfolio removes a large proportion of the
unsystematic risk of the portfolio and that adding
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additional stocks beyond this number marginally reduces the
unsystematic risk of the portfolio.
In this study, twenty casino stocks were randomly
selected from the sample firms in order to measure the
effects of diversification across casino stocks.

The

effects of diversification within casino stocks was
examined by comparing the average standard deviation of the
returns of a single casino stock portfolio with that of the
twenty stock portfolio.

The standard deviation of a single

stock portfolio is measured by taking the average of the
standard deviations of the twenty stocks.

The standard

deviation of the twenty-stock portfolio was obtained by
calculating the standard deviation of the equally-weighted
average return of the twenty casino stocks.

When only a

single stock is held in the portfolio, the portfolio
standard deviation is identical to the standard deviation
of an average stock (Moses and Cheney, 1989).

The

comparison would reveal how much the standard deviation or
total risk is reduced by diversification within casino
stocks.
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Measure of Financial Variables
Four financial ratios were used as independent
variables in the multiple regression equation formulated to
investigate the relationship between the key financial
variables and beta.

These financial ratios were used as

the measures of liquidity, financial leverage, efficiency
and profitability of sample casino firms.

The mean

financial ratios of each firm over the period of 1992-1994
were used as the four independent variables in the crosssectional multiple regression.
Liquidity was measured by current ratio which was
obtained by dividing current assets by current liabilities.
Financial leverage was measured by leverage ratio which is
calculated by dividing total debt by total assets.
Efficiency was measured by asset turnover which is the
ratio of total revenue to total assets.

Profitability was

measured by profit margin which is the ratio of net income
to total revenue.

Partial Correlation Test in the Multiple Regression
Model
The strength of the linear relationship between a
dependent variable and an independent variable (beta) in a

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

51
multiple regression is measured by controlling the linear
effects of other independent variables (Norusis, 1995).
The partial correlation coefficient is the correlation
between two variables (a dependent variable and an
independent variable) when the linear effects of other
variables in a multiple regression are removed.
This study tested whether a partial regression
coefficient between a dependent variable and an independent
variable, controlling for the effects of the other three
independent variables in the model, is equal to 0.

The

purpose of this test was to examine the relationship
between financial variables and a beta on a one-to-one
basis.

For each pair of variables, if the test rejects the

null hypothesis, it is quite likely that there is a linear
relationship between the independent variable and the
dependent variable after controlling for the effects of
other three independent variables.

The two-tailed t-test

was conducted at .10 level to test the null hypotheses.

Multiple Regression for Testing the Relationship
The primary goal of this study is to investigate the
relationship between key financial variables of casino
firms and the betas of their stocks.

A cross-sectional
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multiple regression analysis was conducted to examine the
relationship between the financial variables and beta.

The

results of the t-test will show how the liquidity,
leverage, efficiency, profitability of sample casino firms
are correlated with the betas of their stocks.
The statistical computer program. Micro TSP on
Econometric Views was used for data analysis.

The two-

tailed t-test was used to test the four null hypotheses.
If the observed value of the test statistic of an
independent variable falls in the rejection region,
the null hypothesis is rejected or the alternative
hypothesis is accepted.

For example, if the observed

t-value falls in the |t| > to.os, then the null hypothesis is
rejected at the .10 level.

R ep ro d u ced with p erm ission of the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

CHAPTER IV
RESULTS AMD FIMDIN6S
Introduction
In chapter III, the methodology and procedure for
data analysis were discussed.

In this chapter, an overview

of financial performance of the casino industry is
discussed fist.
are presented.

Then, risk features of the casino industry
Finally, the results of statistical testing

of the four hypotheses are discussed.

The Overview of Financial Performance
Table 4-1 summarizes the four financial ratios of
casino firms evaluated between 1992 and 1994 based on
descriptive statistics.

The mean, median, standard

deviation, and skewness of the four financial ratios that
were used as the independent variables in multiple
regression are presented.

The purpose of providing the

descriptive statistics of the financial ratios is to
profile and summarize the overall financial performance and
condition of the casino firms which were studied over the
three-year period 1992-1994.
53
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Table 4-1. Descriptive Statistics of Financial Ratios of
Casino Firms

Variable

Mean

Median

1. Current Ratio

2.265

1.497

2.748

3.202

2. Leverage Ratio

0.626

0.540

0 .280

1.219

3. Asset Turnover

0.746

0.660

0.445

2.548

4. Profit Margin

0.017

0.037

0.399

-0.186

Note: The data

Std Dev

Skewness

is based on the three-year period 1992-1994.

Risk Features : Beta and Return
Table 4-2

provides the mean weekly return and the mean

beta of the casino industry in comparison with
market average during the period 1992-1994.

those of the

As Table 4-2

illustrates, the mean weekly return of the casino industry
did not surpass the NYSE Index's.

However, the mean weekly

beta of the casino industry was higher than the NYSE
Index's.

Since the market portfolio or NYSE Index is

completely covariated with itself, the beta of the market
portfolio is usually one.

The higher mean beta of the

casino industry indicates that casino industry was
systematically riskier than the overall market during the
three-year period 1992-1994.
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Table 4-2. Return and Risk Features of Casino Industry

Casino Industry

NYSE Index

Return

0.0019

0.0034

Std Dev

0.0075

0.0115

Beta

1.7929

1

Note: The data is based on the 3-year period 1992-1994.

The casino stocks demonstrated a lower return and
higher risk compared with the market portfolio over the
three-year period 1992-1994.

The low returns of casino

firms were probably a reflection of the poor financial
performance of the new casino firms established since
1992.

The poor performance of these new casinos was

probably due to the effects of the increasing competition
among casino companies.

In particular, many of these

companies are engaged in riverboat and dockside casino
operations.

During the three-year period 1992-1994, the

casino expansion in many emerging markets outpaced the
customer demand.

The high risk of casino firms may be a

reflection of the somewhat unstable market condition caused
by the rapid growth of the industry.

In addition, most

casino companies increased their use of debt during this
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three-year period.

The burden of interest cost could have

increased the overall risk of casino firms.
Casino stocks as a group were classified as aggressive
stocks since the mean beta of casino stocks over the threeyear period 1992-1994 was greater than one (see Table 4-2).
In Table 4-3, casino stocks were classified into two
categories based on the size of their betas: the aggressive
stocks whose betas are greater than one and the defensive
stocks whose betas are less than one.

Among the 35 casino

stocks, only three companies' stocks were classified as
defensive stocks: Casino Resource, Boardwalk Casinos, and
Sands Regent.

Risk Features : Measure of Risk and Diversifiability
The total risk of a casino stock is measured by the
variance of its stock return.

It can be divided into

systematic risk and unsystematic risk.

Table 4-4 presents

the estimated beta, the total risk (or variance), the
systematic risk, the unsystematic risk, and the
diversifiability of the 35 casino firms.

The purpose of

measuring a firm's risk according to these three terms was
to measure the proportion of systematic risk and
unsystematic risk against their total risk.

The
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Table 4-3. Classification of Casino Firms by Their Beta

Aggressive Stock (3 > 1)
SYMBOL

BETA

Defensive Stock { 3 < 1)
SYMBOL

BETA

1. PLAY

2.370

1. CSNR

0.416

2. RIOH

1.263

2. BWLK

0.184

3 . ACES

1.731

3. SNDS

0.839

4 . HPRK

1.843

5. SGM

1.319

6. AZR

1.187

7. GND

3.368

8 . CSNO

2.040

9 . BMTN

1.723

10 . CMAG

2.191

11. PREZ

2.554

12 . ARGY

1.468

13 . BHWK

2 .004

14 . HWCC

2 .072

15 . STCI

2.127

16 . PRMA

1.863

17. MARI

1.268

18 . ALHY

1.522

19 . CNTY

2.446

20 . ASCA

1. 998

21. SLOT

2.110

22 . MGG

1.630

R ep ro d u ced with p erm ission of the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

Continued

58

Aggressive Stock (3 > 1)
SYMBOL

BETA

23. HLT

1.396

24. CAW

1.534

25. PHC

1.121

26. SBO

2.049

27. BLY

2.156

28. MIR

2.127

29. CIR

1.516

30. RT

1.192

31. BYD

2.016

32. HVY

1.866

Defensive Stock ( 3 < D
SYMBOL

BETA

R ep ro d u ced with p erm ission of th e copyright ow ner. Further reproduction prohibited w ithout p erm ission .

59

Table 4-4. Risk and Diversifiaüaility of Casino Stocks

Stock
Symbol

Beta:

P

Total
Risk:
of

Systematic
Risk:

PfOm^

Unsystematic
Risk:
Oe^

Diversifiability:

1

PLAY

2.370

84.40

7.40

77.00

0.912

2

RIOH

1.263

40.60

2.10

38.50

0.948

3

ACES

1.731

197.52

3.95

193.57

0.980

4

HPRK

1.843

82.65

4.48

78.17

0.946

5

SGM

1.319

81.76

2.29

79.47

0.972

6

AZR

1.187

24.93

1.86

23.07

0.926

7

GND

3.368

86.59

14.95

71.65

0.827

8

CSNO

2.040

102.44

5.48

96.95

0.946

9

BMTN

1.723

78.87

3.91

74.96

0.950

10

CMAG

2.191

94.05

6.32

87.73

0.933

11

PREZ

2.554

114.26

8.60

105.67

0.925

12

ARGY

1.468

88.30

2.84

85.46

0.968

13

BHWK

2.004

86.39

5.29

81.10

0.939

14

HWCC

2.072

56.95

5.65

51.30

0.901

15

STCI

2.127

57.10

5.96

51.14

0.896

16

PRMA

1.863

37.36

4.57

32.79

0.878

17

MCRI

1.268

70.71

2.12

68.59

0.970

18

CSNR

0.416

134.44

0.23

134.22

0.998

19

ALHY

1.522

42.25

3.05

39.20

0.928

20

CNTY

2.446

186.26

7.88

178.37

0.958

21

ASCA

1.998

56.61

5.26

51.35

0.907

22

SLOT

2.110

53.13

5.87

47.27

0.890

23

BWLK

0.184

17.75

0.04

17.70

0.997
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Beta:

P

Total
Risk:

Systematic
Risk:

Unsystematic
Risk:

of

pfOm^

Oe^

Diversifiability:
at? / o f

24

SNDS

0.839

40.76

0.93

39.83

0.977

25

MGG

1.630

30.05

3.50

26.55

0.883

26

HLT

1.396

19.95

2.57

17.39

0.871

27

CAW

1.534

36.90

3.10

33.79

0.916

28

PHC

1.121

261.71

1.65

260.06

0.994

29

SBO

2.049

60.72

5.53

55.19

0.909

30

BLY

2.156

53.55

6.13

47.43

0.886

31

MIR

2.127

27.30

5.96

21.34

0.782

32

CIR

1.516

28.58

3.03

25.66

0.894

33

RT

1.192

273.98

1.87

272.11

0.993

34

BYD

2.016

50.23

5.36

44.88

0.893

35

HVY

1.866

32.75

4.59

28.16

0.860

Average

1.729

Note ;
1.
2.

Data is based on 3-year period 1992-1994.
Total risk is the sum of systematic risk and
unsystematic risk.
3. Market variance (om^) = 1.32
4. Market Beta (Pm) =
1
5. Total, systematic,
and unsystematic
riskare
multiplied by 10,000.
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unsystematic risk represents the risk that results from
factors that are unique to a firm.

Systematic risk

represents the risk that results from factors which affect
the stocks of all companies.
As Table 4-4 shows, the unsystematic risk was much
greater than the systematic risk in all of the 35 casino
firms.
is 0.92.

The mean diversifiability for the 35 casino firms
This figure means that 92% of the total risk of

casino stocks was due to unsystematic risk which is
determined by firm-specific factors.

The mean figure of

diversifiability of casino stocks also shows that the
volatility of prices of casino stocks between 1992 and 1994
was caused by firm-specific factors rather than market
factors.

Van Horne (1989) showed that unsystematic risk of

the typical stock accounts for approximately 70% of the
total risk (or the variance) of a stock.
This study investigated the effects of diversification
within a casino stock portfolio.

The result shows that

when diversifying over a group of twenty casino stocks, the
total risk of the casino stock portfolio, measured by
standard deviation, was reduced by 57.36% as compared with
investing in a single casino stock (denoted by an average
stock)(see Table 4-5).

The result suggests that if an
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investor buys casino stocks, diversification across the
casino stocks would help reduce the high risk of the casino
stock.

Table 4-5. The Effects of Diversification
An average

20 casino stock

casino stock

portfolio

0 .078490

0.033469

Standard

Reduction
of Op
57.36%

deviation (O p)
Note : The data is based on the 3-year period 1992-1994.

Test Result of Partial Correlation
Table 4-6 shows a partial correlation matrix that
summarizes the strength of the linear relationship between
a dependent variable and an independent variable in
multiple regression. A negative linear correlation exists
between the asset turnover ratio and beta when the linear
effects of current ratio, leverage ratio, and profit margin
ratios are removed.

The partial correlation coefficient of

asset turnover is -.3182.

However, there was no

significant linear relationship between the beta and the
current ratio, leverage ratio, or profit margin ratio.
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Table 4-6. Partial Correlation Matrix

Beta
Current ratio
(CR)

-.1144
(30)
P =.533

Leverage ratio
(LR)

-.1449
(30)
P =.429

Asset Turnover
ratio (AT)

-.3182
(30)
P =.076

Profit margin
ratio (PM)

-.0302
(30)
P =.870

Beta and CR :
after controlling
for LR, AT, and PM
Beta and LR :
after controlling
for CR, AT, and PM
Beta and PM:
after controlling
for CR, LR, and PM
Beta and PM:
after controlling
for CR, LR, and AT

Note: Each row shows the coefficient, degree of freedom,
and two-tailed significance, respectively.

Results of the Multiple Regression
The multiple regression analysis was used to test the
relationship between key financial variables of casino
firms and the betas of their common stocks.

The results of

multiple regression are presented in Table 4-7.

R ep ro d u ced with p erm ission of th e copyright ow ner. Further reproduction prohibited w ithout p erm ission .

64
Table 4-7. Results of the Multiple Regression

Coefficient

Std Error

2.378

0.322

CR

-0.029

0.046

-0.630

0.533

LR

-0.344

0.429

-0.802

0.429

AT

-0.493

0.268

-1.838

0.076

PM

-0.043

0.261

-0.166

0.870

Variable
Constant

t-statistic

Prob.

R square = 0.202; F-Statistic = 1.902; Prob (F-statistic)
= 0.190; df = 35-(4+1) = 30; rejection region; t > 1.697
or t < -1.697 at the .05 significance level.
Note: The data is based on the three-year period 1992-1994.

Liquidity
The first research hypothesis was formulated to test
whether liquidity measured by current ratio is
significantly correlated with beta in the casino industry.
The t-test suggests that the coefficient of the independent
variable , current ratio (Ai) is not

significantly

different from zero at the .10 significance level (see
Table 4-7).
be rejected.

Therefore, the first null hypothesis can not
In other words, liquidity was not
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significantly correlated with the beta in the casino
industry during the 1992-1994 period.

Leverage
The second research hypothesis was developed to test
whether leverage measured by leverage ratio is
significantly correlated with beta in the casino industry.
The t-test shows that the coefficient of the independent
variable, leverage ratio (A2 ) is not significantly
different from zero at the .10 significance level (see
Table 4-7).
be rejected.

Therefore, the second null hypothesis can not
In other words, leverage was not

significantly correlated with the beta in the casino
industry during the 1992-1994 period.

Efficiency
The third research hypothesis was formulated to test
whether efficiency measured by the asset turnover is
significantly correlated with beta in the casino industry.
The t-test shows the coefficient of the independent
variable, asset turnover

(A3)

is significantly different

from zero at the .10 significance level (see Table 4-7) .
Therefore, the third null hypothesis can be rejected.
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Other words, efficiency was negatively correlated with the
beta (i.e., a firm with the high efficiency has a low beta)
in the casino industry during the 1992-1994.

This finding

is consistent with the study by Louge and Merville (1972).

Profitability
The “fourth research hypothesis was developed to test
whether profitability measured by profit margin is
significantly correlated with beta in the casino industry.
The t-test shows that the coefficient of the independent
variable, profit margin

(A4)

is not significantly different

from zero at the .10 significance level.

Therefore, the

fourth null hypothesis can not be rejected (see Table 4-7).
In other words, profitability was not significantly
correlated with the beta in the casino industry during the
1992-1994.

Summary
Casino stocks as a group were classified as aggressive
stocks since the mean beta over the three-year period 1992
-1994 was much greater than one.

The volatility of casino

stock returns during the 1992-1994 was mainly determined by
their unsystematic risks.

Thus, if an investor buys a

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission .

67

casino stock, diversification with non-casino stocks or
within casino stocks is strongly desirable in order to
reduce the unsystematic risk of the casino stock.

The

results of a partial correlation test shows that asset
turnover ratio was linearly correlated with the beta after
controlling for the linear effects of other three
independent variables.

The results of the t-tests in the

multiple regression suggest that the current ratio,
leverage ratio, and profit margin ratio of the casino firms
were not significantly correlated with the beta and they
did not affect the beta of those common stocks.

Only

efficiency, measured by asset turnover ratio, was
negatively correlated with the casino beta.
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CHAPTER V
SUMMARY AMD CONCLUSIONS
Summary
The primary purpose of this study was to investigate
the relationship between key financial variables of casino
firms and the betas of their stocks by using a crosssectional multiple regression analysis.

The study

investigated 35 casino firms that operate and own either
land/water-based casino(s) or casino-hotel(s), or slotroutes during the three-year period 1992-1994.

The results

of the study showed that there was a significant
relationship between asset turnover ratio and beta in the
casino industry.

This result proved that efficiency was

negatively correlated with the beta (i.e., a firm with high
efficiency had a low market risk) in the casino industry.
However, the current ratio, leverage ratio, and profit
margin ratio were found not significantly correlated with
the beta in the casino industry.

The regression results of

this study were only partially consistent with findings in
the previous empirical studies.

This study failed to find

significant relationship between beta and current ratio,
68
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leverage ratio, and profit margin ratio whereas previous
empirical studies found significant positive relationship
between beta and leverage ratio, and negative relationship
between beta and asset turnover ratio and profit margin
ratio.

On the other hand, the negative relationship

between asset turnover ratio and beta was found to be
consistent with the findings of previous studies.
The secondary purpose of this study was to examine the
risk features and the diversifiability of casino stocks.
The sample casino stocks' mean beta of 1.729 over the
three-year period 1992-1994 suggested that returns on
casino stocks were more volatile than the market portfolio.
During the three-year period 1992-1994, casino stocks were
characterized by lower returns and higher risk.

These

risk-return features were probably due to the poor
financial performance of some new casino firms in emerging
markets, and recent unstable market conditions.

Since high

competition for market share within limited markets has
intensified, casino firms may be required to incur high
costs for marketing and promotion.

In addition, the high

indebtedness of casino firms may have caused deterioration
in their performance.

During the three-year period 1992-

1994, most casino firms increased their use of debt.
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Increasing indebtedness of casino firms, and in particular,
of new casino firms, is an emerging trend in the industry
since it is difficult for casino firms to raise new equity
in the current capital markets (Gu, 1996).

The slowdown or

halt in the approval of casino operations in new
jurisdictions and the growing threat of interference from
the federal government and Congress has darkened the
prospect of investment opportunities in the casino industry
(Gu, 1996),
The mean diversiflability of casino stocks over the
period 1992-1994 shows that 92% of total risk of casino
stocks as a group was due to unsystematic risk that
resulted from firm-specific factors.

In addition, the

study shows that if a strategy of diversifying over a group
of twenty casino stocks is utilized, the total risk on a
stock portfolio can be reduced by 57.36% compared to a
strategy of investing in a single casino stock.

These

results advise investors who want to invest in a casino
stock that some diversification with non-casino stocks or
within casino stocks is strongly desirable in order to
reduce the high risk of casino stocks.
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Conclusions
The conclusions of this study are as follows :
1.

Casino stocks are generally aggressive
(risky) stocks in comparison to the market as a
whole.

2.

Total risk and volatility of the casino stocks
are mainly determined by the unsystematic risk
that results from firm-specific factors, not
factors that affect the stocks of all companies.

3.

There is a significantly negative relationship
between the efficiency as measured by the asset
turnover ratio and beta; however there are no
significant relationships between liquidity,
leverage, and profitability and beta in the
casino industry.

Implications of the Study
Operating, financial, and investment performance are
important components of hospitality finance management.
The investment performances of the hospitality firms should
be evaluated by the companies' stock returns and their
risks.

This study shows that the casino industry was

characterized by low return and high risk during the period
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1992-1994.

This risk and return performance was probably

due to the overuse of debt, the poor performance of new
casino firms in emerging markets, unstable market
conditions, and rapid expansion of the industry.

Casino

firms' operating, investing, and financing activities may
affect the returns and risks of their stocks.

Thus, casino

operators need to re-investigate their operating,
financial, and investment policy in order to improve the
financial performance of the casino industry and to reduce
the market risk of their stocks.
Diversification is especially useful in reducing the
risk of a portfolio.

In particular, for casino investors,

diversification with non-casino stocks or within casino
stocks is strongly desirable in order to reduce the high
unsystematic risk of the casino stocks.
Efficient management of assets is significantly
related to the market risk in the casino industry.
Regardless of the size of a firm, high efficiency of a
casino firm leads to lower market (or systematic) risk and
hence the value of its common stock may be enhanced.
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Recommendations for Future Research
In order to investigate the relationship between
financial variables and beta, future studies can use
several other financial variables that have not been
commonly used by previous researchers.

For example, the

growth of earnings, the size of a company, the divided
payout ratio, mean inventory turnover, return on assets, or
growth of total assets, etc. can be used as the financial
variables.
This study looked at the casino industry for a short
term period with weekly return data to examine the
relationship between the financial variables and beta.

An

empirical study using monthly return data for a long-term
period is recommended for future study since a three-year
period may be not sufficiently long enough to observe the
relationship between the financial variables and beta.
Most previous studies (Mandelker and Rhee, 1984; Breen and
Lerner, 1973; Logue and Merville, 1972; Hamada, 1972;
Beaver, Kettler and Scoles, 1970) used monthly return data
over more than five-year periods and discovered significant
relationships between the financial variables and beta.
Another suggestion for future research is to include
manufacturers which produce casino-related devices.

These
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companies not only are currently traded on the public
market, but they also have grown along with the expansion
of casino hotels.
Finally, the study can be extended to other
hospitality industry sectors such as the hotel and
restaurant industries.

Since they have different

characteristics in comparison to the casino industry, the
relationship between financial variables and beta in those
industries may differ from that of the casino industry.
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